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SI Appendix 
Additional Materials and Methods 
Cell lysis and analysis. Cells were lysed with lysis buffer (50mM Tris-HCl (pH 7.4), 150mM 
NaCl, 1% Triton X-100, 5mM EDTA, 1mM Na3VO4, 50mM β-glycerophosphate, 50mM NaF) 
supplemented with Protease Inhibitor Cocktail (P8340, Sigma). Samples were adjusted to have 
equal concentration of total protein and subjected to PAAG electrophoresis followed by 
immunoblotting.  
For pull-down analysis of Bag3-associated proteins, for each condition transfected HeLa cells 
from 2 of 100mm dishes were washed with DPBS, fixed with 1.2% formaldehyde for 10 minutes 
at room temperature, then Tris-HCl (pH 7.4) was added to 50mM final concentration which was 
followed by a wash with 50mM Tris-HCl (pH 7.4) in DPBS. All following steps were performed at 
4°C. The cells were lysed in: DPBS (Corning) supplemented with 30mM NaCl, 10mM Hepes 
(pH 7.4), 1.5mM MgCl2 , 0.5% Triton X-100, 5% glycerol, 10mM imidazole, 1mM PMSF and 
Protease and Phosphatase Inhibitor Cocktails (Sigma: P8849 and 4906845001 respectively). 
The lysates were passed 3 times through a syringe (21G needle), clarified by centrifugation for 
7 minutes at 16,000x g. The supernatants were adjusted to have equal concentration of total 
protein and loaded on 15μl of HisPur Cobalt Resin (Pierce, ThermoFisher Scientific). After 
incubation for 40 minutes, the flow through was allowed to pass through the beads twice more, 
and the beads were washed five times with DPBS (Corning) supplemented with 146mM NaCl, 
20mM Tris-HCl (pH 8.0), 0.5% Triton X-100, 5% glycerol, 15mM imidazole, for Mass Spec 
analysis Triton X-100 was omitted from the wash buffer. The His-tagged Bag3 along with 
associated proteins was eluted with 300mM imidazole in 50mM Na(PO4) (pH 6.8), 300mM NaCl. 
For pull-down analysis of ubiquitinated polypeptides, for each condition MCF10A cells on 60mm 
dish were washed and fixed with 1.2% formaldehyde as described above. All following steps 
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were performed at 4°C. The cells were lysed with the buffer: (50mM Tris-HCl (pH 7.4), 150mM 
NaCl, 1% Triton X-100, 5mM EDTA) supplemented with Protease and Phosphatase Inhibitor 
Cocktails (Sigma: P8340 and 4906845001 respectively) and clarified by centrifugation for 7 
minutes at 16,000x g. The supernatants were adjusted to have equal concentration of total 
protein and then supplemented with 10g of His6-Ubiquilin-1 Tandem UBA (BostonBiochem: 
UBE-110). After incubation for 40 minutes, 15μl of HisPur Cobalt Resin (Pierce, ThermoFisher 
Scientific) were added, and all the following steps described for the His-tagged Bag3 pull-down 
were performed. 
For radiolabeling transfected HeLa cells on 60mm dish were preincubated for 70min in 3ml of 
Met, Cys dropout medium, and then 300Ci of S35- EasyTag™ EXPRESS35S Protein Labeling 
Mix (PerkinElmer) were added for 10min. Where indicated, MG132 was added to 10M 15 
minutes before addition of the radiolabeled amino acids. For the chase, after 10min incubation 
with the Labeling Mix cells were washed with PBS supplemented with 5mM of methionine and 
cysteine and incubated for 1hr in regular medium with 10mM emetine. All samples were washed 
with PBS supplemented with 5mM of methionine and cysteine, fixed with 1.2% formaldehyde, 
and pull-down was conducted as described above. The samples were subjected to PAAG 
electrophoresis followed by transfer onto a PVDF membrane. The membrane was exposed to a 
BioMax MR Film (Kodak) and then immunoblotted with anti-FLAG antibody. Integrated 
radioactive signal for each lane (the major band representing pulled down Bag3 was not taken 
into account) was normalized by the amount of FLAG-tagged Bag3 on the same lane, then 
resulting signals for the eluted samples were normalized by the signals from corresponding total 
extracts.  
Mass Spectroscopy. Samples were dissolved in 50mM ammonium bicarbonate pH 8.0, 0.05% 
Rapigest (Waters) reagent and reduction/alkylation is performed. Proteins were digested with 
3 
 
Lys-C/trypsin mix at 1:20 ratio (enzyme to protein, w/w) (Promega). Peptides were cleaned with 
C18 ziptip and were analyzed by LC/MS (Liquid Chromatography/Mass Spectrometry) 
employing Waters nanoAcquity and Thermo-Fisher Q-Exactive Plus system. The raw data were 
analyzed using the PEAKS Studio software: protein identification was performed with both De 
novo and database search (10 ppm and 0.02 Da error was allowed for MS1 and  MS2 spectra, 
respectively; carboxymethylation as fixed modification, oxidation, ubiqutination and 
phosphorylation as variable modifications) with FDR cutoff of 0.1% (peptide level) and 0.2% 
(protein level); protein quantification was performed as label-free quantification of MS1 
integration and protein levels were normalized to BAG3 in each samples. The quantification of 
the peptides was based on the area under the curve (AUC) instead of counts because in LC-
MS/MS study, a peptide can be eluted from the column usually in 0.2-0.5 minutes forming a 
Gaussian-shaped peak. Dataset S2 represents a spreadsheet with the raw integration of peaks 
(AUC). 
Microscopy. Fluorescence microscopy was performed at room temperature with Axio Observer 
Z1 fluorescence microscope equipped with the Hamamatsu digital camera C10600/ORCA-R2 
and Axiovision 4.8.1 program (Carl Zeiss Inc.) using 20× or 63x objectives. To assess the 
fraction of cells with a detectable aggresome, the fluorescent cells were blindly counted in ten 
randomly chosen fields to have more than 200 cells in total. 
For PALM Super-resolution imaging we used an optical system built around a Nikon Eclipse Ti 
microscope using a 100× oil immersion objective (NA 1.40). In the pre-converted (green state) 
Dendra2 was excited by a 488nm laser line. Photoactivation of Dendra2 (from green to red 
state) was induced by a 405 nm laser line   and in the post-converted (red) state Dendra2 was 
excited by a 561 nm laser line. The Laser lines were, expanded, recollimated and focused using 
an optical path including an achromatic beam expander (AC254-040-A and AC508-300-A, from 
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THORLABS) and an achromatic converging lens (#45–354, from Edmund Optics). Image data 
was collected using an Andor iXon Ultra 897 EMCCD camera. 
During PALM imaging cells were incubated in L-15 media, without phenol red. Z-position of the 
microscope stage was maintained during acquisition using the Perfect Focus System (PFS) of 
the Nikon Ti Eclipse. 
Figure Legends 
Figure S1. Supporting Information to Fig. 1. A. Silver staining of total protein on PAAG with 
total extracts and with the isolates on the Co-affinity column. HeLa cells were transfected with 
His-tagged full length Bag3 (WT) or its deletion mutant (C), or with an empty DNA (V) and later 
incubated for 1.5 hours with 1.5M MG132 or left untreated. Then the cells were incubated for 10 
minutes with 1.2% formaldehyde to cross-link protein complexes.  His-tagged constructs were 
isolated from the total extracts with cobalt affinity chromatography. B. Association of JNK with 
Bag3 (WT) or its deletion mutant (C) in HeLa cells, see the Legend to Fig. 1F for details. C. The 
levels of two major Hsp70 family members in the cells presented on the Fig. 1D. The antibodies 
used in immunoblot are marked on the top. D. Hsp70 depletion reverses effects of proteasome 
inhibition on JNK and p38 activities. MCF10A cells were infected with HSF1 shRNA, briefly 
selected, and 3 days after infection transfected with either HspA8, or control siRNA. Two days 
later the cells were treated with MG132. E. Proteasome inhibition induced expression of CTGF, 
a canonical target of Hippo pathway, measured by RT-qPCR. Treatment with 3M MG132 was 
conducted for 3 hours. Bars represent standard deviations. F. The levels of endogenous and 
overexpressed Bag3 or its mutant in the cells presented on the Fig. 1E. G. Expression of siRNA-
resistant Bag3 rescues suppression of LATS1/2 by proteasome inhibition upon depletion of 
endogenous Bag3. MCF10A cells were infected with an empty vector (upper panel) or a retrovirus 
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encoding full length Bag3 (lower panel). After selection, the cells were transfected with either 
Bag3, or control siRNA and two days later treated under the indicated conditions.  
Figure S2. Supporting Information to Fig. 2. A. Slowdown of translation elongation blocks the 
effects of proteasome inhibition on LATS1/2. MCF10A cells were incubated for indicated time with 
or without 1M MG132 alone or combined with either 0.6M cycloheximide or 0.15M emetine. 
Lower panel – effect of 0.6M cycloheximide on translation measured by incorporation of 
puromycin (1g/ml).   B. Deletion of Bag domain significantly reduces association of ubiquitinated 
species with Bag3. HeLa cells transfected with plasmids encoding either His-tagged full length 
Bag3 (WT) or its C deletion mutant (C), or with empty DNA were treated for 75 minutes with 
5M MG132 or left untreated. The proteins associated with each His-tagged construct were pulled 
down using Co-affinity column, and assessed by immunoblotting with anti-poly-ubiquitin antibody. 
Since all Bag3 constructs are also FLAG-tagged, the same isolates were immunoblotted with anti-
FLAG antibody to compare the amounts of the isolated Bag3 constructs. C. Association of short-
babeled proteins with Bag3. HeLa cells transfected with His-tagged Bag3 were labelled for 10min 
with S35-Met and S35-Cys under indicated conditions, and Bag3 together with associated proteins 
was pulled down on His column. The numbers underneath the autoradiograph compare in relative 
units the fractions of labeled species associated with Bag3 normalized by Bag3 levels. These 
numbers underestimate differences between the samples, since certain stable Bag3-associated 
proteins (e.g. Hsp70) are also present on this image.  
Figure S3. Supporting Information to Fig. 3. A. Effects of depletions of VCP and NACB on 
suppression of LATS in response to proteasome inhibition. Lysates of control and depleted cells 
were immunoblotted with anti-phospho-YAP antibody. The used siRNA (control, NACB and 
VCP) is specified on the top of each panel. B. Fluorescent micrographs of cells after Duolink 
staining described on the Fig. 3B. The images were gained with x63 objective with the same 
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exposure setting. The exposure setting was chosen to limit nonspecific staining to no more than 
5% of cells in the negative controls.   
The two upper images show cells transfected with only one of the tagged proteins, the bottom 
one – with both. All cells were treated with MG132, as described in the Fig. 3B legend. Duolink 
staining for all images was done with anti-GFP and anti-FLAG pair of primary antibodies.  
Figure S4. Supporting Information to Fig. 4. A. Cells, except for the control ones, were treated 
for 4 hours under the following conditions: MCF10A – 50nM MG132 with or without 2.5mM AZC; 
HeLa – 1M MG132 with or without 5mM AZC; and fractions of cells with aggresomes were 
counted. B. Fluorescent micrographs gained with x63 objective of the cells presented on the Fig. 
4A. C. HeLa cells stably expressing Syn–GFP and depleted of LATS1 were treated under the 
indicated conditions. D. MCF10A cells stably expressing Syn–GFP and co-expressing either 
LATS1 or nothing (Vector) were transfected with the indicated siRNAs, incubated for 2.5 hours 
with 90nM MG132, and fractions of cells with aggresomes were counted. E. MCF10A cells stably 
expressing Syn–GFP and transfected with the indicated siRNAs were incubated for 2.5 hours with 
50nM MG132, and fractions of cells with aggresomes were counted. The bars on the graph 
represent standard errors. 
Figure S5. Supporting Information to Fig. 5. A. Equal loading control for pellets presented on 
the Fig. 5A. PonceauS total protein staining of the membrane before the immunoblot. B. MCF10A 
cells stably expressing Syn–GFP with the specified depletions were treated for the indicated time 
with 2.5M MG132 with (+) or without 0.5M emetine. The cell lysates were subjected to 5-minute 
centrifugation at 200x g. The pellets were washed once with a lysis buffer and then dissolved in 
Laemmli sample buffer for immunoblotting with the antibodies marked on the right. These 
centrifugation conditions were used to pre-clarify lysates analyzed on the Fig. 5A. C. Fluorescent 
micrographs with x63 objective of the MCF10A cells stably expressing Syn–GFP with the 
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indicated depletions. The cells were incubated under the following conditions: Top – 3 hours with 
90nM MG132 and 7.5M nocodazole; Bottom - 2 hours with 45nM MG132 and 7.5M nocodazole. 
The lower concentration of MG132 in bottom panel allowed to observe the effect of LATS1 
depletion against a lower aggregation background in the control cells.  Cells were briefly washed 
with 0.5% Triton X-100 before fixation, which resulted in lower quality of the images. D. Study of 
Syn-Den by PALM microscopy. Left panel - super-resolved single emissions detections in a cell 
fixed after 2 hour with 2M MG132. Besides clusters, single molecules and noise points are seen. 
Middle panel - localizations of the syn-DEN clusters established by DBSCAN algorithm. Right 
panel – blown up section of the middle panel (each detected cluster is colored differently). E. 
Super-resolution images of a living cell incubated with 2M MG132 for the indicated time periods. 
Multiple clusters and the growing aggresome are seen. F. Critical radiuses calculated for the 
clusters presented on Fig. 5B,C. The bars on the graph represent standard deviations. 
 





